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NADEQUATELY TREATED PAIN IS A MAjor public health problem in the United States 1 and a particular problem in emergency departments. 2 Patients usually present to the emergency department when other medical help is not accessible or when symptoms, often including pain, are most severe. Emergency department visits therefore represent high-risk encounters in which assessment and treatment of pain should receive careful attention. 2 Racial and ethnic minority groups appear to be at particularly high risk of receiving inadequate treatment for pain in the emergency department. For example, Hispanics with long-bone fracture presenting to an emergency department in Los Angeles were twice as likely to receive no opioid analgesic compared with non-Hispanic whites 3 ; 2 other single-center studies have found similar results, 4, 5 although other studies have not. [6] [7] [8] [9] [10] Previous studies of the National Hospital Ambulatory Medical Care Survey (NHAMCS), a survey of US emergency department visits, have found national racial/ethnic differences in opioid prescribing for back pain and migraine (1997) (1998) (1999) 6 and in provision of sedation for children with long-bone fractures (1992) (1993) (1994) (1995) (1996) (1997) (1998) . 11 In the 1990s, national attention focused on increasing awareness of the problem of inadequately treated pain. 1 Major campaigns undertaken by the Joint Commission on Accreditation of Healthcare Organizations ( JCAHO) 12 and the Veterans Health Administration 13 introduced standards for consistent monitoring and treatment of pain that have become important quality in-dicators. Administrative data collected by the Drug Enforcement Agency show marked increases every year since the mid 1990s in the total quantity of opioids prescribed in the United States. 14, 15 It is unclear whether these generalized increases in opioid prescribing have resulted in more prescribing in the emergency department or a reduction in differential prescribing by race/ ethnicity. We used 13 years of national survey data on emergency department visits collected by NHAMCS from 1993-2005 to investigate whether opioid prescribing is increasing in US emergency departments for patients presenting with pain, whether nonHispanic white patients are more likely to receive an opioid than other racial/ ethnic groups, and whether this gap has narrowed in recent years.
METHODS

Study Design and Administration
The NHAMCS was designed by the National Center for Health Statistics and is administered by the US Census Bureau to measure utilization and provision of ambulatory care services at US hospitals. Using a 4-stage probability sample design, NHAMCS collected a nationally representative sample of all visits to emergency departments based in noninstitutional general and short-stay hospitals, excluding federal, military, and Veterans Administration hospitals.
Hospital staff members at sampled hospitals, monitored by NHAMCS field representatives, collected visit information during a randomly assigned 4-week reporting period each year (data from 1993-2005 are used in this analysis). Data were processed at a central facility and then checked manually and by computerized algorithm to ensure data consistency. A detailed description of the NHAMCS methodology is available from the National Center for Health Statistics. 16 Our analysis of this publicly available data set was exempted from institutional review board review by the University of California, San Francisco, institutional review board.
Study Sample: Emergency Department Visits With Pain
Up to 3 "complaints, symptoms, or other reason(s) for visit" were abstracted as free text and then coded centrally by NHAMCS personnel using a standard reason for visit classification (RVC) system. 16, 17 Coding was subject to a 2-way 10% independent verification procedure for quality control, and illegible entries were reviewed and adjudicated centrally. We identified a set of pain-related RVC codes that included pain, soreness, discomfort, ache, cramps, spasms, burning, or stinging. We then classified these by the location of the pain. When more than 1 pain-related RVC code was used, we classified the pain visit according to the first code listed. We limited our primary analyses to pain-related visits, defined as those having at least 1 painrelated RVC code.
Secondary analyses were conducted for each of the following visit categories: visits in which the first RVC code was pain-related; those in which a painrelated RVC code was not specifically noted but in which an injury-related RVC code was present; those with a level of pain severity recorded ("none," "mild," "moderate," or "severe," recorded in survey years 1997-2000 and 2003-2005 only); and those in which a typically painful diagnosis (long-bone fracture or nephrolithiasis) was noted by the treating physician. Up to 3 diagnoses are recorded for each visit as free text and then coded centrally by the NHAMCS using the International Classification of Diseases, Ninth Revision (ICD-9). We used ICD-9 codes 812, 813, 821, and 823 to identify visits with longbone fracture and code 592 for those with nephrolithiasis.
Primary Predictor: Race/Ethnicity
Race (white, black, Asian/Pacific Islander, Native American, other, multiple) and ethnicity (Hispanic or nonHispanic) were determined, per NHAMCS instructions, according to "your hospital's usual practice or based on your knowledge of the patient or from information in the medical record." To identify minority groups most likely to experience health care disparities, we used non-Hispanic white patients (whites) as the control group and compared them with non-Hispanic black patients (blacks), non-Hispanic Asians/ Native Americans/other/multiple patients (Asians/others), and Hispanic patients of any race (Hispanics). Asian patients made 84% of the observed visits in the Asian/other category in NHAMCS. 18 Coding was subject to a 2-way 10% independent verification procedure for quality control, and illegible entries were reviewed and adjudicated centrally. We used generic codes and ingredient codes to identify whether any administered or prescribed medications included specific opioid ingredients or acetaminophen. We used National Drug Code categories to identify nonsteroidal antiinflammatory drugs and other nonopioid analgesics (code 17xx for analgesics, code 1728 for nonsteroidal anti-inflammatory drugs). In 2005, NHAMCS collected information on timing of prescription for each medication (administered during visit, at discharge, or both).
Covariates
Data Analysis
We used the weights, strata, and primary sampling unit design variables provided by NHAMCS for all analyses. Repeat visits by the same individual are not accounted for, because unique identifiers are not provided in NHAMCS. However, because data are drawn from only 4 weeks' duration at a given facility, repeated visits are likely to be relatively uncommon in the accrued data and to occur most often within the primary sampling units and thus should not introduce much additional nonindependence.
Distributions of covariates and proportions receiving opioids were compared across race/ethnicity among painrelated visits using analysis of variance (for age) or 2 tests (all others). Logistic regression was used with time included as a linear predictor to test time trends; differences in time trends (by race/ethnicity and before/after initiation of the JCAHO guidelines) were tested by including interaction terms with the time variable. Multivariable logistic regression was used to adjust for time (modeled as a continuous linear predictor), participant and hospital characteristics, and pain severity (in a subanalysis of survey years 1997-2000 and 2003-2005 only, when pain severity data were collected). P values for interaction refer to a test of the null hypothesis that all interaction coefficients are jointly equal to zero. All analyses used survey weights and took into account the complex survey design using the svy package provided in Stata version 9.2 (StataCorp, College Station, Texas). P values less than .05 were considered statistically significant.
RESULTS
During the 13 survey years (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , NHAMCS collected data on 374 891 emergency department visits. A pain-related RVC code was recorded for 156 729 (42%) of these visits. Using survey weights and averaging over our study period, we estimated that 44 million (95% confidence interval [CI], 41-47 million) pain-related visits are made annually to US emergency departments, representing 42.6% (95% CI, 42.1%-43.0%) of all emergency department visits. In 36 million of these visits (81%), the first RVC code listed was pain-related.
Whites made 66% of all pain-related visits; blacks, 20%; Hispanics, 11%; and Asians/others, 2% (TABLE 1). Whites were older and more likely to have private insurance than nonwhites; blacks were more likely to be diagnosed with sickle cell trait or disease, although these diagnoses were rare. Other differences in visit and patient characteristics were not large; types and severity of pain symptoms, for example, were similar across race/ethnicity groups (Table 1 ).
An opioid analgesic was prescribed at 29% (95% CI, 28%-30%) of painrelated visits. This proportion increased during the study period, from 23% (95% CI, 21%-24%) in 1993 to 37% (34%-39%) in 2005 (P Ͻ.001 for trend) (FIGURE 1). This trend was more pronounced starting in 2001, the year that JCAHO and the Veterans Health Administration initiated pain-related quality improvement efforts (P=.02 for interaction).
Despite this time trend, we found no evidence that differential opioid prescribing by race/ethnicity diminished over time ( Figure 1 ). Averaged over the 13 survey years, opioid prescribing was more likely for pain-related visits made by whites (31%; 95% CI, 31%-32%) than by blacks (23%; 95% CI, 22%-24%), Hispanics (24%; 95% CI, 23%-26%), or Asians/others (28%; 95% CI, 26%-30%), and we found no evidence of an interaction between the time trend and race/ethnicity during the study period (P=.44). In 2005, opioid prescribing rates were 40% (95% CI, 37%-42%) in whites and 32% (95% CI, 29%-34%) in all others. Opioid prescribing was associated with pain severity, and differences were present for all levels of severity both before and after initiation of national pain-related quality improvement efforts (FIGURE 2).
Differential opioid prescribing was consistently present across different types of pain, across different levels of pain severity, for visits in which pain was the first or second/third reason for visit, and for 2 specific painful diagnoses, longbone fracture and nephrolithiasis (TABLE 2). Differences in prescribing between whites and nonwhites were larger as pain severity increased (P=.01 for interaction) and were particularly pronounced for patients with back pain (48% vs 36%, respectively), headache (35% vs 24%), abdominal pain (32% vs 22%), and other pain (40% vs 28%). Blacks were prescribed opioids at lower rates than any other race/ethnicity group for almost every type of pain visit. Prescribing rates were high for patients with a diagnosis of sickle cell disease and trended upward over time along with general opioid prescribing for pain (P=.05 for trend in all, P=.09 for trend in blacks), but the rarity of the diagnosis did not allow for detection of differential prescribing by race/ethnicity.
Nonopioid analgesia alone (without opioids) was prescribed more frequently for nonwhites than whites (32% vs 26%), such that overall prescribing rates for any analgesic were not much different (TABLE 3) . Differential opioid prescribing was accounted for primarily by a combination of higher prescribing of hydrocodone (12% vs 9%) and Schedule II opioids (14% vs 10%) but appeared to be present for all commonly prescribed opioids (with the exception of codeine) and for opioids administered during the visit and prescribed at discharge. Differences in opioid prescribing by race/ethnicity remained large and statistically significant after adjusting for OPIOID PRESCRIBING BY RACE/ETHNICITY IN US EMERGENCY DEPARTMENTS Opioid prescribing is increasing in all race/ethnic groups (PϽ.001), but the gap between whites and nonwhite groups has not decreased (P=.44 for interaction between time and race/ethnicity). NHAMCS indicates National Hospital Ambulatory Medical Care Survey. Error bars indicate 95% confidence intervals.
patient, visit, and hospital characteristics (TABLE 4). In the subset of survey years in which pain severity was measured, additional adjustment for pain severity did not substantially attenuate observed patterns. In comparison with whites, opioid prescribing rates were particularly low among black and Hispanic children, blacks in government-owned (but nonfederal) hospitals and who self-pay, Asians/others with Medicare, and all nonwhites in hospitals located in the Northeast. There was little evidence of differential prescribing by sex (odds ratio for men vs women, 0.98; 95% CI, 0.95-1.00) and no evidence that differential prescribing by race/ethnicity differed by sex (P=.16 for interaction).
COMMENT
In this analysis of national trends in opioid prescribing, we found that opioid prescribing rates for patients presenting to the emergency department with a complaint of pain have increased markedly in recent years, especially since implementation of national initiatives to improve pain-related care. Despite this trend of increasing opioid prescribing, we found no evidence that racial/ethnic differences in opioid prescribing have narrowed over time. In 2005, the absolute difference in prescribing rates was 8%, suggesting that of 12 or 13 patients of minority race/ ethnicity presenting to an emergency department with pain, 1 fewer would receive an opioid analgesic than if all 12 or 13 patients were white. This difference was not attenuated by statistical adjustment for measurable confounders and was evident across different types of patients, pain complaints, pain severity and diagnoses, all types of hospitals (with some variation by hospital setting), and among children.
The increases in emergency department opioid prescribing we observed are consistent with national data that show a marked overall increase since the mid 1990s in the quantity of opioids prescribed annually in the United States.
14,15 Our results show that this change is evident in emergency departments and is attributable, at least in part, to an increase in the likelihood of being prescribed an opioid analgesic and not just the quantity prescribed per prescription. We also found a significant increase in this trend starting in 2001 that coincides with national efforts by JCAHO 12 to generally improve the quality of pain control in the United States, suggesting that the JCAHO initiative may have affected physician behavior.
The JCAHO initiative did not specifically target disparities in pain management, and as shown in a previous analysis of quality improvement for hemodialysis, 19 improvements in quality do not necessarily eliminate disparities. The presence of differential opioid prescribing by race/ethnicity throughout the study period suggests that disparities in pain management persist in the emergency department. Most previous studies have shown evidence of opioid prescribing differences by race/ethnicity for a variety of types of pain and in a variety of settings, including pain from long-bone fracture, 3,4,11 musculoskeletal pain, 5 back pain, 6 and migraine, 6 although some have found no evidence of differences in opioid prescribing for longbone fracture, [6] [7] [8] [9] [10] for patients in a pediatric trauma registry, 20 or for burn patients. 21 Most of these prior studies represent single-center analyses that could reflect local prescribing cultures, [3] [4] [5] [7] [8] [9] 20 and all but 1 study were conducted prior to the JCAHO initiative; the 1 recent study examines prescribing for African Americans at a single institution in Alabama. 5 No prior analyses of national data have evaluated differential opioid prescribing following the JCAHO initiative. The present report also includes a wider range of patient visit types than previous analyses, classification of visits using physician diagnoses as well as the patient-centered RVC codes, and a longer study period that allows for examination of time trends.
A limitation of our analysis and others using NHAMCS is that the survey offers limited clinical details about each patient encounter. We do not know whether the patient requested pain medicine or what quantity of opioids was prescribed for each patient, and we do not have systematic information regarding drug and alcohol problems. On the other hand, we do have a measure of pain severity for 7 of the survey years (4 years before the JCAHO initiative and 3 years after). This measure appears to capture important information about pain severity (it is highly associated with an opioid prescription), and differential prescribing is evident within each level of pain severity. Another limitation is that race/ethnicity was determined by someone other than the patient. This may have led to some patients being categorized differently than they would have categorized themselves. However, in the context of studying disparities, the perception of patients' race/ethnicity may be more important than the patients' selfclassification. Important strengths of our study include the comprehensive examination of all types of pain-related visits, the ability to analyze trends over an important 13-year period during which national changes in policy occurred, and the nature of the sampling scheme, which allows our results to be generalized to all emergency department visits made in the United States during the study period.
It is unlikely that the differential prescribing by race/ethnicity we observed represents an appropriate pattern of care. Even though minorities report more often relying on the emergency department as a "usual source of care," 22 we found no evidence that pain severity was lower for nonwhites than it was for whites making a visit to the emergency department for pain. Residual confounding, in this case by residual differences in the severity or types of visits made by minorities, may still exist in this observational study. However, the size of the associations and the consistency with which we observed them across different types of pain visits and patients and despite adjustment for pain severity is evidence that physicians actually prescribe differently to whites than to nonwhites. Differential prevalence of alcohol and drug problems, though measured imper- fectly in this study, does not appear to explain prescribing differences and would be unlikely to have been influential among persons younger than 12 years, in whom the racial/ethnic difference was especially pronounced. It is conceivable that these prescribing differences represent a degree of overprescribing among white patients. Prescription opioid abuse has increased markedly during the last decade, [23] [24] [25] and the emergency department is one setting that drug-seeking patients use to obtain opioid analgesics to sell or abuse.
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Emergency department physicians may be less likely to detect signs of abuse in white patients than in nonwhite patients, even though there is evidence that nonmedical use of prescription opioid analgesics is more common in whites. 23, 27 Overprescribing is unlikely to explain the prescribing differentials for children younger than 12 years, patients with moderate to severe pain, or those with nephrolithiasis and long-bone fracture, 2 specific diagnoses that are consistently painful.
A more plausible explanation for our findings invokes a true disparity in prescribing, with differential undertreatment of pain in minority patients. There is substantial physician-level variability in the likelihood to prescribe opioids, 28, 29 and this variability may partially result from racial/ethnic bias. Causes of disparities in medical care, however, are complex, and simple racial/ ethnic bias is unlikely to fully explain the problem. 30 Race and ethnicity influence all aspects of the therapeutic relationship, 31 including how (or whether) patients articulate painful symptoms to their physicians, what kinds of treatment are requested, and how physicians and allied health staff interpret and respond to those symptoms. While surveys of physicians do not show racial/ ethnic differences in self-reported willingness to prescribe opioids for hypothetical scenarios 32 or ethnicity bias when prompted to assess pain, 33 physicians may assess the likelihood that a patient is exaggerating his or her pain symptoms to obtain pain medications for nonmedical purposes differently by ethnicity, though not always in expected directions. Also, white patients may be more likely to expect resolution of their pain and to request opioid analgesics on this basis, although at least 1 study has shown equal expectations of pain control comparing Hispanics with non-Hispanic whites. 35 In the context of cancerrelated pain, minority patients are less likely to perceive control over pain and its treatment, 36 and interventions to improve patients' understanding of pain and to help them know how to communicate their pain in clinical encounters have improved pain control and reduced disparities between whites and minorities with cancer. 37 Similar interactions of patient and physician assertiveness, selfefficacy, and expectations could help to explain racial/ethnic differences in opioid prescribing for emergency department patients with pain.
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Our results suggest that new strategies areneededtounderstandandimprovethe qualityandequityofmanagementofacute pain in the United States. Future initiatives should continue to monitor pain management quality indicators and processes of care 38 that may contribute to inadequatecare,toeducatephysiciansabout the importance of adequate pain control, and to promote cultural competence within individual physicians. 39 It is likely, however, that eliminating disparities in pain control will also require nonphysicianinterventionssuchaspatient-targeted self-efficacy education, 37 nurse-initiated pain-treatment protocols, [40] [41] [42] and other system-level changes 30 to facilitate equi- Abbreviations: CI, confidence interval; NA, not applicable; OR, odds ratio. a All estimates account for survey design and weights. All adjusted estimates adjust for age, sex, insurance, type of pain, cancer diagnosis, alcohol intoxication/withdrawal/abuse, alcohol dependence, drug intoxication/withdrawal/abuse, drug dependence, hospital location, owner and setting, and survey year. b Includes all persons of any race who are of Hispanic ethnicity. c P values test the hypothesis that there is no interaction between race/ethnicity and the subgroupings shown in column 1 and are generated using a simultaneous Wald test of all interaction terms. 
